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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 

Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 16-19 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fuller [U.S. Pat. 5,804,846] previously applied, in view of Woerlee et al. [U.S. Pat. 
6,406,963]. 

With respect to claim 16, Fuller (fig. 2E and cols. 3-4) discloses a semiconductor 
device comprising: 
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a metal gate electrode (231) provided on a semiconductor substrate (201) with 
the intervention of a gate insulating film (222), wherein gate insulating film (222) is 
located between the metal electrode (231) and a channel (307) of the transistor for 
which the gate electrode is provided; 

a sidewall insulating film (221 ) provided on a side wall of the metal gate 
electrode; 

source/drain regions (213, 214) provided in the semiconductor substrate for the 
transistor, the channel (307) being provided between the source/drain regions (213, 
214); and 

metal contact plugs (232, 233) provided on the source/drain regions; 

wherein the metal gate electrode (231) is electrically isolated from the metal 
contact plugs (232, 233) by the sidewall insulating film (221) alone; 

wherein the metal gate electrode (231) is entirely composed of the same material 
as the metal contact plugs (232, 233); 

wherein the metal gate electrode (231) and the metal contact plugs (232, 233) 
have the same height. 

Fuller does not disclose that the metal gate electrode directly contacts an upper 
surface of the gate insulating film by forming a metal in both gate region and the contact 
plugs in the same process step using the same material. However, Woerlee et al. 
discloses the metal gate electrode (21 ) directly contacts an upper surface of the gate 
insulating film (24) (see fig. 11 and col. 8, lines 6-25). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
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have the metal gate electrode directly contacts an upper surface of the gate insulating 
film as taught by Woerlee et al. into the device of Fuller in order to provide the gate 
electrode and contact plugs formed in the same process step (see col. 1 , lines 48-52). 

With respect to claim 17, Fuller disclose that an insulating film (241 ) is provided 
over both the metal gate electrode (231 ) and isolation regions (206) on opposite sides 
of the metal gate electrode, but is not provided over at least part of the source/drain 
regions (see fig. 2F and col. 4, lines 65-67; col. 5, lines 1-6). 

With respect to claim 18, Fuller discloses that the metal gate electrode (231) 
comprises aluminum (see col. 20-24). 

With respect to claim 19, Fuller discloses that no silicide layer is provided over 
the metal gate electrode. 

With respect to claim 21 , Fuller disclose that the metal gate electrode (231 ) and 
metal contact plugs (232, 233) are formed of the same material (see figs. 2D-2E and 
col. 4, lines 20-45). 
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4. Claims 20 and 22-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fuller [U.S. Pat. 5,804,846] previously applied, in view of Woeriee et al. [U.S. Pat. 
6,406,963] as applied to claim 16 above, and further in view of Hieda [U.S. Pat. 
6,072,221]. 

Fuller substantially disclose all the limitations as claimed above except that 
conductive interconnects are provided over the respective metal contact plugs, and 
wherein at least portions of the conductive interconnects are in contact with respective 
vertically aligned sidewalls of the metal contact plugs. A conductive interconnection 
formed by a dual damascene process located over and contacting at least one of the 
metal contact plugs, wherein an upper conductive surface of the conductive 
interconnection is flat. However, Hieda discloses conductive interconnects (14) are 
provided over the respective metal contact plugs (11), and wherein at least portions of 
the conductive interconnects (14) are in contact with respective vertically aligned 
sidewalls of the metal contact plugs (11). A conductive interconnection (14) formed by 
a dual damascene process located over and contacting at least one of the metal contact 
plugs (11), wherein an upper conductive surface of the conductive interconnection (14) 
is flat (see fig. 7C and col. 7, lines 23-67; col. 8, lines 1-6). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to modify the conductive interconnection of Fuller by forming the conductive 
interconnection with the structure as set forth above because according to Hieda, such 
conductive interconnection would prevent an electrical short-circuit (see col. 7, lines 34- 
37). 
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Conclusion 



5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoai v Pham whose telephone number is 571-272-1715. 
The examiner can normally be reached on M-F. 

6. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

7. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Hoai Pham 
Patent Examiner 



